Study objective-The aim was to determine the effect of migration from a non-industrialised to an industrialised society on age related changes in blood pressure and serum cholesterol.
Study objective-The aim was to determine the effect of migration from a non-industrialised to an industrialised society on age related changes in blood pressure and serum cholesterol.
Design-The study was a comparison of major risk factors for cardiovascular disease in cross sectional surveys in two groups: Ethiopian immigrants and Israeli industrial employees.
Setting-Ethiopian immigrants were examined at Army induction centres in Israel; industrial employees were examined in the course of a national Israeli study on occupational risk factors for cardiovascular disease.
Participants-Participants were a sample of 387 male Ethiopians, aged years, examined in 1987, who had immigrated to Israel three to four years previously, and a sample of 2747 male Israeli industrial employees in the same age group examined in 1985-7. Measurements and main resultsAmong the Ethiopians there were no cases of overweight (Quetelet's index above 2 8) and only 6-7% were smokers, as compared with 20 7% overweight and 47-1% smokers among the other Israelis (p < 0 001 for both variables). There were no significant differences in the prevalence of hypertension (116% and 13-0% for Ethiopians and other Israelis respectively).
Hypercholesterolaemia (>5 2 mmol/litre, 200 mg/dl) was much more prevalent among the other Israelis (42 0% v 9-6% p < 0 001). Blood pressures were similar and increased with age in both groups. However, in contrast to the other Israelis, average serum cholesterol among the Ethiopians was low and increased minimally with age. After regression adjustment for age and body mass index, blood pressures were higher among the Ethiopians, whereas serum cholesterol remained considerably higher among the other Israelis. Serum cholesterol was correlated with blood pressure in both groups.
Conclusions For the purpose of comparison, we used data on male participants from the CORDIS project, an epidemiological study of occupational risk factors for cardiovascular disease in Israel. In this study, about 6000 personnel in 21 factories in Israel were examined during 1985-7, and data were available on 2747 males between the ages of 20 and 49 years. This is the best dataset on cardiovascular risk factors available on the Israeli population during the period that the Ethiopian sample was examined. Since this is an occupational cohort, some aspects of the healthy worker effect may be present. However, although the cohort represents only a working population, only those under 50 years of age are included in the analyses and the healthy worker effect resulting from attrition of workers due to disease should be minimal. Thus using this as the comparison group for the Ethiopian sample appears to be reasonable.
While it was unavoidable that different examiners were used in the two studies, this could produce bias. However, in both studies, the examiner of the Ethiopian group and the three examiners in the CORDIS study were trained by the same investigator (the senior author of this paper) and this should reduce some of the bias. The schedule of blood pressure measurements was slightly different in each study. For the Ethiopians, two sitting blood pressure measurements were taken, whereas in the occupational cohort, three blood pressures, one supine followed by two sitting, were taken. To minimise intraindividual variation, the average of the two blood pressures was used for the Ethiopians. The option for the other group was either to use the average of the first two measurements, or the average of the two sitting measurements. Since blood pressure tends to be lower with each successive measurement, particularly following the first measurement when the subject has not yet experienced the feel of the instrument, use of the second and third measurements in the CORDIS group might significantly underestimate the blood pressures compared with the Ethiopians. For this reason the average of the first and second measurements was used for both groups in these analyses. rapidly to develop the distribution of blood pressure of the society to which they migrated.
Lipid levels in Ethiopian immigrants on arrival in Israel have been reported as being low.20 In the present study, cholesterol levels were evaluated several years after the immigrants had been in Israel. However, unlike the rise in blood pressure with increased length of stay, the serum cholesterol levels observed in the Ethiopian immigrants in the present study remained low at all ages. It appears either that different factors associated with migration affect blood pressure and cholesterol, or that the changes in blood pressure occur much more rapidly than for cholesterol. A particularly noteworthy finding was the significant independent association between systolic blood pressure and serum cholesterol among Ethiopians, which was more significant than its association with age or body mass. This finding differs from that observed in populations living in industrialised societies, where age and body mass are invariably much stronger correlates of blood pressure than is serum cholesterol.2 3 The association between cholesterol and blood pressure is not fully understood. Some investigators have proposed that the association between blood pressure and biochemical variables such as serum protein or triglycerides may be due to a reduction in blood volume accompanying increased blood pressure.3 In the present study, however, blood pressures among Ethiopian immigrants appeared to have increased whereas serum cholesterol did not, so the association between blood pressure and serum cholesterol is unlikely to be due to changes which may follow a rise in blood pressure. The finding in this study of an independent association between cholesterol and blood pressure, both in a population with a high prevalence of major risk factors for cardiovascular disease and in one virtually free of them, strengthens the possibility that serum cholesterol may, directly or indirectly, be one of the determinants of blood pressure.
The major results of the present study provide evidence of an environmental effect on blood pressure resulting from migration which was not reflected in the serum cholesterol values. This suggests either that different mechanisms underly these changes or that blood pressure is affected by the process of migration more rapidly than cholesterol.
